Introduction
The problem that has faced those dealing with the acquired immunodeficiency syndrome (AIDS) up till now has not been in making the diagnosis, but in recognizing and treating its many complications. Because of the' clear cut groups at risk, knowledge of the human immunodeficiency virus (HIV) antibody status has been assumed in drawing up diagnostic algorithms. As HIV infection becomes more widespread it should be considered in patients in whom HIV antibody status is unknown, outside currently recognized at risk groups or where there may be a high threshold for testing". The nervous system complications ofHIV infection are protean"? and a neurological presentation of AIDS should be considered in the differential diagnosis of many neurological syndromes in the groups mentioned above. We reviewed 122 patients with AIDS seen in two central London hospitals who had died up to 30 September 1987 7 and describe here nine who had a neurological presentation.
Meningitis
Case 1. Crytpococcal A 25-year-oldhomosexual was admitted unconscious.A friend reported a 3-week history of increasing forgetfulness, 5 days of intense headache and one day of walking into things. He had been found to be HIV positive 3 weeks before admission when he presented with lymphadenopathy. He was febrile, 38.6°C, drowsy, obeying simple commands but unable to talk. He had marked neck stiffness but no focal neurological signs. Computed tomography (CAT)scan was normal. Cerebrospinal fluid (CSF) showed three white cells, cerebrospinal fluid glucose 1.8, (bloodglucose 6.5 mol/l); Subsequent culture revealed cryptococcus. Lumbar puncture was repeated 12 h later: 40 yeast-like organisms, 35 lymphocytes, protein 2.4 gil, glucose 1.4 mmol/l, blood glucose 6.2 mmol/l. Amphotericin and flucytosine was given. The next day he had a series of generalized seizures treated with phenytoin. Two days later he developed status epilepticus and died.
Case 2. Tuberculous
A 36-year-old bisexual man presented with a 3-week history of throbbing frontal headache associated with malaise and fever. He suffered from idiopathic thrombocytopaenic purpura 18 months previously and had been known to be HIV positive for 4 months. On examination temperature was 38°C, he was alert and had a snout reflex with no neck stiffness. A CAT scan showed meningeal enhancement. Cerebrospinal fluid pressure 32cm, 538 lymphocytes, 24 polymorphs, no organisms were seen: glucose 1.5 mmol/l (blood glucose 4.5 mmol/l), A diagnosis of tuberculous meningitis was made and subsequently confirmed on culture. One week after starting treatment with rifampicin, isoniazid, pyrimethamine and streptomycin he developed a left hemiparesis and a III nerve palsy, CAT scan revealing a right temporoparietal infarct. He subsequently improved. He died 22 months after presentation.
Focal encephalopathy
Case 3. Primary brain lymphoma A 43-year-old right-handed homosexual man presented 6 days after a sudden diplopia associated with transient rightsided weakness. In the previous 5 weeks he had lost 6 kg in weight. On examination he had axillary and inguinal lymphadenopathy an expressive dysphasia but no other focal signs. CAT scan findings are shown in Figure 1A and B. He was found to be HIV antibody positive. Pyrimethamine and sulphadoxine were given. There was improvement in his speech over the following 2 weeks, but he then developed generalized seizures leading to status epilepticus. On recovery he had a right hemiparesis. Repeat CAT scan showed enlargement of the left frontoparietal mass. Brain biopsy revealed a primary brain lymphoma. Despite radiotherapy the patient died 2 weeks later.
Case 4. Progressive multifocal leukoencephalopathy (PML)
A 25-year-old right-handed homosexual man presented with a 3-week history of right visual field defect and poor memory.
He had been found tobe HIV antibody positive 2 years before and for 6 months had had cervical lymphadenopathy and oral candidiasis. He was alert and fully orientated in place and person and partially orientated in time. He had reduced short-term memory and poor calculation. He had a macular sparing, predominantly lower quadrant, right homonymous hemianopia. CAT scan revealed low attenuation lesions in the left parieto-occipital and right frontal regions. Magnetic resonance image (MRI) scanning is shown in Figure 1C . Cerebrospinal fluid was normal. Brain biopsy revealed changes of PML and JVC virus particles were seen on electron microscopy. Unusual electron microscopic appearances in this case will be reported elsewhere. Over the next 7 weeks he deteriorated progressively, the hemianopia became dense, he became unable to perform simple calculations and, later, totally aphasic. He developed a right hemiparesis and finally fell into a mute akinetic state and died.
Case 5. HIV/CMV encephalitis presenting as brain stem syndrome A 34-year-old man presented with a 7-day history of horizontal diplopia with intermittent 'numbness in his left arm, he also gave a 2-month history of frontal headache. He was married to an intravenous drug abuser and had been 0141-0768/89/ 120717-04/$02.00/0 ©1989 The Royal Society of Medicine HIV antibody positive for 2 years. On examination he was vague, he had a bilateral internuclear ophthalmoplegia and nystagmus on upgaze. Multiple cottonwool spots were seen in both fundi. The remainder of the examination, CAT and MRI seans were normal. Cerebrospinal fluid showed one white cell, albumin 0.6 gil, IgG 0.22 gil. Over the next month he became increasingly confused, developed a bilateral lower motor neurone facial weakness and truncal ataxia. He died 5 weeks after presentation. Postmortem showed changes of HIV encephalopathy with an associatedCMVperiventriculitis. Detailed neuropathological findings in this case are reported elsewhere", Dementia Case 6. Multiinfarct dementia -vasculitis and chronic basal meningitis A 57-year-old homosexual man had a 6-month history of progressive loss of short-term memory, inappropriate behaviour, urinary and faecal incontinence and falls. On examination he appeared demented and unkempt. He had bilateral palmomental and snout reflexes with increased tone in all four limbs and flexor plantar responses. Over the next two weeks friends reported that he had become slower, had fallen more often and hardly spoke. He presented unconscious and dehydrated and was found to be HIV antibody positive. Following rehydration a left hemiparesis became apparent. CAT sean is shown in Figure ID . He continued to deteriorate and died 10 days later. Postmortem revealed vasculitis with infarcts in the right temporal and frontal lobes and left basal ganglia with an associated chronic basal meningitis, including a few multinucleated giant cells suggesting a possible role for HIV9.
Case 7. HIV encephalopathy and myelopathy
A 47-year-old homosexual man presented with a one-month history of progressive inability to concentrate, poor shortterm memory and bilateral foot drop. He had also had frequency and incontinence of micturition for 3 months. Eighteen months before presentation he had noted numbness and parasthesiae in the lateral aspect of his left leg and was found to be HIV antibody positive; 6 months later he had an episode of numbness in the outer aspect of his left arm and a further episode in his right foot 6 months before presentation. An episode of syphilis had been treated 2 years previously. On examination he was alert with a minimental state score'? of 27/30. He had cervical and axillary lymphadenopathy. He had a mild dysarthria, ataxia of gait and pyramidal weakness in both legs; reflexes were all increased with bilateral extensor plantars responses. He had impaired proprioception and altered vibration sense in his toes. CAT sean, myelogram and EEG were normal. CSF showed no cells, protein 0.8 gil, glucose 3.1 mmolll. VORL/l'PHA was negative. Blood VORL, TPHA, FTA IgG were all positive, FTA IgM was negative. Over the next 3 months he became increasingly forgetful, incontinent of urine and unable to walk. Four and a half months after presentation he was disorientated in time, place and person, apathetic and unresponsive to commands. Two weeks later he died.
Myelopathy and visual failure
Case 8 A 54-year-old homosexual presented one month after an attack ofherpes zoster when he was found to be HIV antibody positive. He had a recent loss of sensation over his buttocks and feet, urinary urgency and was unaware of bladder fullness. Examination revealed a wide-based high-stepping gait with a positive Romberg's sign; there was pyramidal weakness in both legs with brisk reflexes and bilateral extensor plantar responses. He had loss of proprioception in both legs and vibration sense below the knees with a loss of sensation to light touch and pinprick in 83/4 distribution on the right and absent anal reflexes. Myelogram was normal. CSF showed 17 lymphocytes, protein 0.5 gil, glucose 3.0. Blood glucose 5.3 mmolll. One week later he was unable to move his legs and was incontinent of urine and faeces with a sensory level at OIl. Gradually, the power returned and he could stand one week later and walk 3 weeks later when he was fully continent. In addition, 2 weeks after initial presentation he developed CMV retinitis. This progressed to blindness in his lefteyewithin 3 weeks. His right eyewas affected 10 days later leading to blindness in a month. He had no further neurological symptoms. He died 4 months later with CMV colitis.
Visual failure

Case 9
A 45-year-old homosexual man presented with episodes of momentaryvisual.lossin the left eye. His right eye had no useful sight due to congenital amblyopia. He had been treated for syphilis 6 years before. He was able to count fingers with his right eye and acuity on the left was 6/9. There was bilateral papilloedema with capillary dilatation and dothaemorrhages withexudatesonthe left.He waslllV antibody negative but HIV antigen positive. CAT scan showed normal brain andorbits. CSFpressurewas3 cmCSF, with 2 WBC/mm 3 , protein 0.47 gil. VDRL/I'PHA negative, FTA positive. CMV titre 1/16. Following treatment with dexamethazone and penicillin acuity improved to 1/36 on the right and 6/4on the left.Four monthslater he developed a right lowerquadrantanopiaand left hemianopia. Overthe next 4 months he progressed to blindness with absent pupillaryresponses to light and with bilateral optic atrophy. He then developed a left hemiparesisand Kaposi'ssarcoma on his shin. MRIrevealed bilateral periventricular white matter abnormalities. He died 3 weeks later of bronchopneumonia and postmortem also showed cerebral toxoplasmosis but the eyes were not examined pathologically.
Discussion
This series shows that the differential diagnosis of meningitis, dementia, diffuse and focal encephalopathies, brainstem syndromes, myelitis and visual failure must now include AIDS. In two of our patients diagnostic HIV antibody testing was performed at the time of their neurological presentation. Other syndromes seen in association with HIV infection as presentations by others and not fulfilling the CDC criteria for AIDS are polyradiculopathies!', other peripheral neuropathies l2,13 and polymyositia'".
Immunodeficient states including AIDS may present with meningitis due to unusual organisms. Cryptococcus neoformans is the most common, occurring in about 2_5%6.7, up to a quarter of these being presentations of AIDSI6. CSF examination is often misleading, only CSF .cryptococcal antigen and culture were positive in 100%16. Mycobacterium tuberculosis meningitis is relatively rare but treatable. Other organisms causing meningitis in AIDS include Escherichia coli, Aspergillus fumigatus, Listeria monocytogenes, Nocardia asteroides, Myobacterium avium intracellulare and Histoplasma capeulatumi". Other bacterial meningitis are notable by their absence. HIV infection is associated with aseptic meningitis'' sometimes at seroconversion!", but this does not fulfil the criteria for AIDSI8.
Toxoplasma abscess, primary brain lymphoma, PML and vascular lesions need to be considered in the differential diagnosis of focal hemisphere lesions. Toxoplasma occurred in 4% of AIDS patients in London", In one series'", 22% of toxoplasma infections were the presentation of AIDS. Most present with focal signs (89%)often associated with confusion and lethargyl''. The diagnosis of toxoplasma is usually made empirically on clinical and radiological grounds and confirmed by response to treatment (sulphadoxine and pyrimethaminel'". Primary brain lymphoma occurred in 2.5% of patients in London", In a series from America 16 neurological symptoms preceded the diagnosis of AIDS in a third of the patients with Journal of the Royal Society of Medicine Volume 82 December 1989 719 primary brain lymphoma. Forty per cent presented with focal signs, 14%with seizures, but most commonly with confusion and lethargy (57%). CAT scanning shows low density lesions usually with homogenous enhancement and little oedema-", PML occurred in 1% of AIDS patients in London 7 . In 56% of cases of PML it is the first manifestation of AIDS21. Diagnosis of both primary brain lymphoma and PML is made histologically", Rarely patients present with infarction or haemorrhages>, The presentation of case 5 with brainstem signs is unusual. HIV encephalopathy can be associated with pyramidal signs and ataxia 22. Focal brainstem syndromes were seen in our series? in three other patients, one other had also HIV/CMV encephalopathy at postmortem, and two others had biopsy proven primary brain lymphoma.
AIDS must be considered in the differential diagnosis of dementia. Impaired cognitive and behavioural function is reported in up to 70% of patients with AIDS22. If this impairment is disabling enough to interfere with occupational activities and daily living in the absence of other cause of dementia, it fulfils the most recent CDC criteria for AIDSI8. In a series of 70 patients 22 dementia preceded other diagnostic criteria in 11 (15%) and was the only manifestation in 4 (6%). The dementia in case 7 is unusual. Vasculitis has been described in pathological series but is rare23. The aetiology in this case was presumed to be HJV9. Other causes of a diffuse encephalopathy in AIDS include CMV6, herpes simplex and zoster, metabolic encephalopathies, toxoplasmosis, tuberculous and fungal infections". Case 8 presented with an acute myelopathy that followed an infection with herpes zoster. The clinical presentation evolution and investigations were consistent with a herpes zoster virus related myelopathy24. This in itself does not constitute a diagnosis of AIDS18 which was fulfilled by the CMV retinitis 2 weeks later. Spinal cord syndromes seen in AIDS can be due to a vacuolar myelopathy perhaps related to HIV infection'", herpes virus infections'", other viral myelitis or lymphomas.
CMV can produce both retinitis and optic neuritis in patients with AIDS27. In London, it occurred in 7.5% of patients with AIDS7. Diagnosis is usually made on the characteristic ophthalmoscopic findings" of retinal opacification with indistinct borders and perivascular haemorrhagesf". This can now be successfully treated with gancyclovif29. In case 9 no definite cause was found for the visual failure but CMV, herpes simplex and herpes zostera are possible.
The incidence of 7.5% of neurological presentations of AIDS in patients in central London compares with 10%4 to 20%6 in the USA. The larger American figure was due to higher incidence of cerebral toxoplasmosis in one series which alone accounted for 13% of presentations",
HIV infection hasnow replaced syphilis as the great mimic in neurological practice and diagnostic HIV antibody testing will be required to exclude this possibility in many neurological syndromes.
